L2 ANSWER 4 OF 6 CA COPYRIGHT 2006 ACS on STN 

AN 108:209224 CA 

ED Entered STN: 11 Jun 1988 

TI A process for manufacture of fiber-reinforced shaped articles 

IN Gregersen, Jens Christian; Nielsen, Rasmus Stig 

PA Dansk Eternit-Fabrik A/S, Den. 

SO Eur. Pat. Appl., 23 pp. 

CODEN : EPXXDW 
DT Patent 
LA English 
IC ICM C04B016-02 

ICS C04B018-24 

CC 58-4 (Cement, Concrete, and Related Building Materials) 
FAN . CNT 1 



PATENT NO. 


KIND 


DATE 


APPLICATION NO. 


DATE 


EP 


263723 y/ 


A2 


19880413 


EP 1987-310488 


19871127 


EP 


263723 


A3 


19880504 






EP 


263723 


Bl 


19910227 








R: AT, BE, 


CH, DE, ES, 


FR, GB, 


GR, IT, LI, LU, NL, SE 




DK 


8706238 


A 


19880529 


DK 1987-6238 


19871127 


DK 


171916 


Bl 


19970811 






AT 


61030 


E 


19910315 


AT 1987-310488 


19871127 


CA 


1319473 


Al 


19930629 


CA 1988-585404 


19881206 


DK 


1986-5729 


A 


19861128 






EP 


1987-310488 


A 


19871127 







CLASS 

PATENT NO. CLASS PATENT FAMILY CLASSIFICATION CODES 



EP 263723 ICM C04B016-02 

ICS C04B018-24 

IPCI C04B0016-02 [ICM, 4]; C04B0018-24 [ICS, 4] 
DK 8706238 IPCI C04B0028-22 [ICM, 4] 

AT 61030 IPCI C04B0016-02 [ICM, 5]; C04B0018-24 [ICS, 5] 

CA 1319473 IPCI C04B0016-02 [ICM, 5] 

AB The matrix- forming material of the title asbestos -free fiber-reinforced 
articles with d. >1000 kg/m3 comprises (A) a coarse material with 
average particle size 12-35 \x, preferably 18-25 m- with size distribution 
having only 1 maximum and containing a hydraulxc_i)inde3i and 
possible a Si02- or s.il icace- contain ingTT>rererabiy pozzolanically active 
additive 40-90, preferably 45-85; (B) a fine inorg., preferably Si02- or 
silicate-containing, especially pozzolanically active additive with average particle 
size 1-10 \\ , preferably 3-7 ja with particle size distribution having 
only 1 maximum 5-45, preferably 10-40, in particular 10-35; (C) an ultrafine, 
preferably pozzolanically active additive with average particle size 0.02-1 
yi, preferably <0.5 \\ 3-25; and (D) other additives 0-30 dry weight%. 
Green, shaped articles are formed by dewatering an aqueous slurry of fibers 
and the matrix- forming material containing excess water over the amount 
necessary for curing the hydraulic binder in the 

matrix and containing cellulose fibers 3-20, preferably 5-20, in particular 
7-15 dry weight % and the green articles are cured. Compns . suitable for 
dewatering on Hatschek and Magnani machines are claimed. Sheets prepared 
from a thick slurry of bleached cellulo se 

fibe rs (length 1.0 mm, diameter .apprx.15 m) 9, unbleached 

cellulose fibe rs {length <4 mm, diameter . apprx.35 yi) 3, low-alkali 

sulfate-resistant Portland cemen t (90% <44 yi and 10% <3.2 

n) 47, ground fly ash (90% <30 50% <5.4 n, and 10% <l.O n) 

21, and Si02 dust (average particle diameter 0.1 yi) 20% had filtration time 

103 s and with autoclaving temperature 160° had modulus of rupture 20.3 

MPa and d. 1399 kg/m3 vs. 41 s, 15.6 MPa , and 1284 kg/m3 with unground fly 

ash (90% <44 u, 50% <14 yi, and 10% <4.4 yi) as fine component 

instead of ground fly ash. 

ST tine ultrafine aggregate building material; cellulose fiber reinforced 
building material 

TT Pozzolana 

RL: USES (Uses) 

(coarse and fine and ultrafine, in fiber-reinforced shaped building 
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Description 

The oiewmMwertJonretatestoa processforthe manufacture of asbestos^ flbf^nfbrcedi^ped 
^^X*!*Z* 1 ^ ko/m' wim a cnatrtx of a cured '^^^ in^-ch fl «en 



SSrtns. cn a dry weight bask, 3*0%, preferaWyB-20%. In partcular 7-1 6%. cefluioae fibres, after 
^ VaS^cS^a^ * conned w«h the above P-^^W tha .ring 
e. g . at tompeiauirea between about 20 and 100-C. or by eutodaving. Lb. heat treatment In the presence 

compressed fa en additional compression step, typically at a compression pressure of appro* ^10 MPa 
"np^Zihapad article*- are shaped articles which have not been subjected to such an additional com- 

^rSn aiitDdavod and unautodaved products have typically a modulus of rupture, "0* of at least 
8 MPs, eg 8-1 B MPa and are waited sa building matartate. e.g such aa flat or corrugated sheets and 

^or example US patent epwtflcaflon No. 4 281 764 describe* Bie manufacture of buDdlng materials 
relrtoaSpeclal^ryolenne.fibreBairf poaa^ catlutoseflbrea. by which. '^1™ 

SreofthV^ 
^SwSi^epecin^^ 

fibre dC^oS* * obtained by Mentfra maonarfoai *^ *^ ^E^^^ra? 
dawaterinoeama. K ateo describes the use of a 

^SSSmA aa 10%, typtafly **■ In particdar3.5%. In ™^»^»™ { >f*T° 

cantaaes ore calculatad by weight unless otherwise Indicated. J „ _, ., ^ M 

It wa B tator discovered that the said Intensive treatment could be waded, If. during the manufacture 
of the hWanypmpared aqueous fibre slurry. coDoMal hydrophDtopartJdasare uaad as dlspemtan agent, 

2 % Typical cellulose fiber-dosages em 2-3%, typical binding agents are Portland cement and P«a^ c 
c^aXeVoontatolng up to 12% of the above UFS aa pozzoJaaThlstachrtl^a la deserted In EP patent 

SebyaTobtamed products with considerably Improved strength propartea.e.0, typical MORvah.ee of 

12-18 MPa at densttea of about 1600 tog/m*. _ , . „ K „„^ 

Addition of plasfif/lng nganta In the form of coilolda! slllea- and/or day partidea, euch " ""^ 



and containing at least 5% calkloaa tares ta Known ^B^apaMon No^ M5 30i A ry pica I 
redpefornateheeta Is e.g. 84*% Portland cement. 10.9% cotton fibree, 05% ^^f^^J^ 
Bfykgagent.euchaaccUoWal eflica, thusproduclng produota with MOR values of about 19.5 MPa ate dan- 

Sa^^eSeafion No. 2 048330 and EP patent specification No. 68 742 e.g. describe the use of 
Oie above UF8 aa pazzoJan In the manufacture of urautodaved sheets. The latter specification concerns 
the manufacture of e* flat or corrugated, preferably pressed, cellulose fllmdAnri I sheets, typlcafly 
haS^roto^a^poaman : 8% cotton fibres, 67% Portland cement and 25% UF3. After curing for 
^A^mSSS^Snam temperature pressed products are obtained having MOR values of 
about 18 MPa at a density of about 1500 KgArP. 

Final* iwmerwwvajfarttrf^ 
the manufacture of autodaved products. 

UbacharacterlsUccormnontBatuiBof^ 
poniTtAfibreconuxm^ 



EP0263723B1 



only manifesting teelf under the reaction conditions prevailing during fta autodavtag process. 
aTcXeD.U^andbentomTfcl^ 

SSL ocW silica component reacting during me autcdavtng with tha lima component under 
^T5 <S ellicatar^rallnduda ground quartz. silica sand, datcmlta and/or fly ash having a 

and oSZnstum of tho cured binder,. Whereas the ^^^'^fT^n^InT^ 
e^oXa calcium sulcata hydrates with fairly varying etofchtometry and ^J*^^"t£ 
SroXferidrtyeonal*^^ 

233, containing Really no free lime. The chemical and morphological at™ of th* 

nWmmlaend reduced moisture penroaMityccrnpared with the corraspondlng popertleaofthe unauto- 

^tS^rnpl- of a fibre^forced autodaved product Is described In US P^ a ^^°" 
3 EW aS^rnentlons a typical mixture of 15% asbestos fibres. 51% Portland cement and 34% ground 
JSSSSZtowZZry fe preparadtonlhta mixture, ^"f*'*™**™* « 

SaTp^^uainarrydr^ane. P^ar^camentcrrrridumathamof. ground qutf^raaarri. 
dTatorrSS^. ea7c^rX*Iy having a spec** surface area within the W*™™*™ «*0; 
^VbwtLbf***, slice, glees, cellulose and/or omento pot/mora. are also mentioned bi US patent 

6P lS£!c^ofo^^ 

flt^TSTSnd cement. 31 JK hydratod lima, 235% grcend quartz end 12% "to Is Jo^ ntm US 
a3rX~01 335. TWa product has a tvpJcal donaSy of 750 and a MOR oM Wa . 
^utodavad products of mte kind are also described on page 6 of Danish patent ^P«^^n ^ 
387WBoVo*«mtelning 8% oeIWos»iaOT8.8%hycWed lima. 40%1ly esh.appr«. ™ >*™ 
S?StaEhXay«tel9 and 6% dispersion agent tn Ihe form of a day atony. This product has a density 
ofBDorox 13Q0 knftn* and a MOR of about 7 MPa. 

/Udavod wSuIosa flbrineWbrced promote ere further described In *°™^W a <^ 0 '* = 

GBpaiant apecBIcaBonrto. 1 421 55S describing tha manufacture of af**^^ ul ^' " J 
baala^ Wmii wHh the recipe 3B5% Portland cement. 39.1% dlatortta. 5% cellulose fibres. 1Z2% 
gteas fibres and 7.5% perllta having a MOR of 4.7 MPa at a danaity of 640 krj/rn* ; 

US^a^ 8 |»cifliNa404085l describing tha manufacture °' a^^P^.f - e * „ ° 
^ raSld^Tthe rodpe 50.1% Portland cement. 116% dlatonto a2% canutoae flbro and 
various addltivaa having a MOR of about 6 MPa at a densliy of 930 kg/ro». end a OOTre^irmproduct 
wffh oround quartz Inetead of <fiatomBe having a MOR of about 21 MPa at a denatty oMSOOi^/rn 8 ; and 

US patent epedficauon No. 4 132555 describing the manufacture of autodavedpr^ucta, e.g- on the 
basis of wmWuroa vrth the recipe 10% Portland cement. 42% hydrsted lima. 36% ground quartz and 
10% cflfJuloso fibre* having a MOR of 10.6 MPa at a danaity of 755 kg/m*. 

Aepievlw.Dtyme.rttoned.th^^ 
euch as CaK^. GeeD. Naoayl end bentonfte. Is also known to connectton with tf» 
^ poducta, e^fiom GB patent .peclflcatton No. 2 045 308, which e,g. rnantono the rnanvrfacture of 
aXKp^onmolJItocf™^ 

ceMoso fibre*, 2% other flbrw and 8% bentonlte having a MOR of IB- 5 MPa at a . feri*of 
l^kXTaXttTmclpe 46% hydratad lime. 41.6% ground quartz, 4% artlutose fibres, 6*% other 
fibres and 3% bentonSc having a MOR of 1(X5 MPa at a density of 1350 kg/rn\ 

AiSer process of the aarna Hnd using 4<WiO% cement. 3040% ground quartz and i^5% celMoae 
fibnw3 possibly ptatrlylng agents of the same kind. •» colloidal allfca, which may partty replace the 
mn»b. ejL^rcx^ quartz and 10% colloidal silica dispersion agent, Is also known from tha sped- 
Sn T^^ls^SnTo. 68 741. Hereby pressed sheet, having a density of about 1650^ 
and MOR valuaa of 16-18 MPa may be produced. 

RnaBy EP patent apedflcanon Na 127 060 describes the manufacturo of autocteved ftoiejceinforaid 
ehaped erCdes having a denalty of at least 600 kgAn> with a matrix of «rrad ^J^™"^ 
pn^, comprising (he steps of Initially preparfng an equeoua riurry of fibres, oontalrdna at least S% c£ 
Soetfftn^oSed on the total solid content, silica, lime and/or lirr*contalntng material, such «, Port- 
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Iff 



SO 



land cement, and possibly ptasfifyfafl agents In the fcrm <rf colloidal stttaa- and/or day particles and oBter 

SSto^bS^Lquartly torml^ green shaped ertlclea by dewatsring ^slurry and Anally au^ 
S ^raTaCScji po^y^sr pressing and precurlng. According to this process the 

SSSSar 18-26% silica In the fcrm of uiba fine alto dust with a specific 
BUrfaoa area of 6-200 rriVg, and a parfide average diameter less than about 0.5 pm. 
SS^pSfaabV 30-70%. in particular 4W5% lime and/or Itauwwrtalnhg material, such as Portland 



tt camsntand 
0-40% eddlBwa. 



30 



S3 



40 



45 



SO 



^nllhS'artWaa fanwdbythta process exhibit particutarr/ high strengths relative to the* density. 

aa h In* MORvalusa of unr^edand pressed 
3, Aeanita. suoartoratrenoth properBeaam only obtained Mentha products aroinamrracturod by pro- 

rf^T^a. Thtote prabably due partly to the mere compact character cf tha matt* of ^ 
orotowS^wiy a higher MOR. butateo piovldas Irrrprovcd^^Agccnv 

SSSo« JSg vim the rnore poroua matrix ^^^^r^L,^ 

However, the necessity of auoh an additional eheet compression stop In 
recreTn^nsMeraUe^nlonco, portly for reason* cf IrrvesM partly because It complicates 

m *z»=e^^^ 

bxeJSSSrSnnany amounts to only about 60% of the value for dry sheets ^baUy.^e 
reduced strength of wet sheets In relation to dry sheets to due to reduced fibre anchoring In the wet matrix 

of pre^sudioflatof cheated panetscrsha^^ 

2SS5. and aalnteriartalirelernento In ships, end pipe* ta vvhlcr, ^hove^f^? 68 *"> 
eliminated and In which, the gnen shaped articles exhibit extremely Una mouldablily ff^^^f^^. . ^ 
n^s^rlslnalybeonf^ that Ihe object can be ^^^^^^^^1 *° 
Wroductory part cf this specification, characterized Inthattheir^tomlngrristertal comprises, on a dry 

So rt %^femb!y46^5%, of a coarse materiel withan average particle eka of 3^12pm, V^^*™ 
^£Xy^ai>atf^ 

and poaaMr a area- or sDicstB-oontalnhiB, preferably pozzolanlo active additive. . . . 

JSSraWy 1040%, bi particular ir>35%. cf a fine Inonjanto, P^^^^^^t^S 
^artcE^SanloacUve additive with an averafle partide eke of 10-1 um, prefers^ 7-3^ prefer- 
ably with a partlda ate distribution BxNblUnfl only one maximum. 

Sof aS fine preferably pozzoianto active additive with an average particle size within the range 



1-0.02 pin, preferably lass than 0.6 urn. and 
0-30% other additives. 



andX^preW^^ 

ween flieMOR value In wet and dry state IS surprisingly email for products manufactured accordmg to the 
hwerrtfon This advantage Is particularly Important to connection w3h the rrumiifecture of pipes. 
Tln^hetao3 

Spa^ atevvW* rnalr^nee within the range 60 pm to 1 pra Acting to me famwn the Jon* 
nX «Sof me main ftacUon (calculated on a weight basis) Is In the 60-10 um^ractlon. Ruas weO 
SdW aaortiruuy unground1ly«.h and orourrfo^ the we^ ratio tot^mo6W^ 
S eMttelM urrriraotton. hereinafter referred to as the -Ratio-. Is thus larger than 1.0. typical 

orJlerttantftsr^eccordingtotftekrK^ 

Dartfcte stza of 10-1um, and en F«atfo less than 1.0. ^^..^^a 
TWstebellevad to result in a more dose and compact pacHng of thematrtx-tnateUal In Ihe jJowatered 

eJIctaccS 
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coi^S^^STon the the to*, solid content In the ahary. and the coarae materia. 

cJ^SoS XtwrTteoNr* and the ereen shaped srtUas ere eumd by autodavfog. In this case 
the matrix fomlna mateffel may comprise, on a dry welaht basis, 
40.75%, preferably 4(W5%. In paitoilar4S«J%oflho ccaraarmiisrtal. 
1045%, preferably 1540%. In partial 2£K30% of theflna « ddIU «^ . 
sS^prefaraWy 1MS%. * partcuto 14-22% oftha utoaflna BddiBve.aid 

eWpSS LTSmnMtohlno .nd the oreen shaped artidee are ain.d by autoclave In thta 
case lha matitefcrtrfnfl material may oomprtw, on a *y weight baafs, 
4M6%, preferably 4040%, to particular 45-55% of the coarse material. 
1M5%, pnrfemKy 16-W, m partiaiJBr2^36% of the fine oddave 
3^7preferaWy JW0%, tn particular 5-16% of tha uttra ftto additive, and 

<W0 ^^S« preferred cmbodlmerit of the p^ceaa acc^Ing to the ^J^ ri "jj 
otea bSo^aS^MachIr« or a Magnanl Machine and toe green 8h ^^ ™ red 

5<W0%. preferably 6040%, h parficuiar 65-85% oftha coarse material. 
535%, pmfflrabry 1030%. in particular 10-20% of the fine raaTbve, 
S5S%, preferaWy «-20%. to potato 5-15% oftha utoa fine additive, and 

S^rSo^ 

SPS^lfL^n n^addHrvaconstitutoa at least 8D% by wal 9 M of eald material, and the weight 

S^^uch as unoround fly aah and/cr posalHy ground quartz, wan a watght rato Porliand 
C ' m ^T^Z^S^TJ t ^L according to lha InvatiBon the line additive Is 

^?r»L Sabout 25 ntfc and en avorafle partide dfemeterof a^"^ fib™ • 
S^^SySamto fibre* ; ond/or rmtura) organic fibres, ouch as ceflulcso frbraa. 
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• monH «,«rt abava tha sauetua durry contains 3-20 welght-%, preferably 5-20 welghV%, In particular 
7 15^22? cSSJS ^XH*. cellulose fLa. Preferred cellulose fibn* ara selected 

^i!^"^ ^HMb^fiitratoi end retention are obtained when at least a part of the cellulose fibres 

JSonSd eWfta maMxfomtag materiel may comprise IMO% ^j"^'^,^ 
M | D ^C^«s^ch as mica, varrnicullte, periiia and expanded clay ; colouring agents, water sealing 

Ij^!***!* citerine ebla. mtfih as adcular WoSastonlto crystals, and oganteor Inorganic plasttfymg arw 
^^autodavir,^ preferably nerformad at temperatures ***** 100 and 240°C, In particular rtthtn 
mdSSSS ttaWhlng materials, posalbV adding nm, water to reach a suitable 

^S mS «- .„ water having a ^iSSXS SSH 

r!~ t« tft-om.Boua aiica (Osoerston and finally admixing tha remaining matartalB and, if necessary, 

«f ^ bXttual o^uloee fibres, provldina an Increased dfepereWIlty of Bio cefluloao fibres. 

* l^a^nSl artidaa by dewatertng tha eJurrytetes P*™**™™^ 



ryctalJy at a pressure of 1-10 MPa, Whan manufacturtng autodaved products thacresn 



60-100%, before tha autodavtng step. 

The invention is further Sfusteted In the Examples. 
The materials used In the examples were as f62ows : 



^S^oae fibres (Eucalyptus grands end Eucalyptus umphylla) having a dawatermg glance 

of about 20° SR. length : about 1j0 mm, diameter : about 16 um. 

SandemeK: rtj _ 

Unbleached caflutose fibres (Pinna) (Kraft oeflukae), 

length: less than 4 mnv # . A-JlttQD 

diameter: about 35 pn having a dswaiartng resistance of abotJt 14 SR. 

SandameK.tfSR: * A 
Sandame K refined to a dawatertng resistance ofx a SR;x» 20,21, 23. 

3 torn 32: 

Bleached cellulose fibres (PInus) (Kraft cellulose), 

length: less man 4 mm, ^ .. oOD 

cflamatar : about ZB pm having a dewatortng resistance of about 14 SR, 

$tDm82.40*SR: 

Store 32 refined to a dewatertng resistance of 40° SR 
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HydratiQc binder: 

value: about 1.4, avemgo partWasfee: about 13 jim. 



10 



sZS^ntalrtng at Imt 10% SK>» spedfio KflfBce (Hairs) : .tartUOO Frtu : about 
« average particle fife* : fiboul 20 |im. 

S^S^Plant ^ecifio^lBlaine) : about 3500 cnW fl . F^ua : ebouM.6, everoga parte!* 
aka : about 14 jun. 



£9 



20 

Ground fly ash 1 ^ 300. 600, J and G, vWa ©cample 1 end table I. 
26 Ultra fttaaddftfce: 

UteSfeWa tatfrcm dadroflKrmal production of metaD»n or l^to>n. SiOrCcntent : BO. 
^^SSePET) : about 25 rrffc, avomga partida dtonator : about 0.1 am. 

" RtorBlnfatsdfihoots wars prepared (nftelaborn^ 
Maehtoas at Ml industrial scalfl. 

Bench scale gxpcrtmenta : 

Production Procedure: 

Pulp preparation: 

dtspe^^ttemWiJrew38pdpedal3000r^.Por15m!n. 

45 Slunv preparation ; 

Ttar^tinflBbmpiJpalong^ 



fbrrnta malarial and optional additives In an emountcofrwponaing » a ^»;™ ^^TZ: ^ 
red at 1000 r.pm fur 8 mtn. 
Proparatton of praen ehoeta. 

A portion of the elurr/ ^rrwr-ndlr* to 10a« solid maMal «aa <^«* J™ f "J^SS 
J^aaur* 200 mm Hfl.Tl» resulttna filter cataa were pressed to groan shoots In a JohrwWanvUo 
auction pressure zoo mm rig. i re danattv of the green sheets corresponds 

ahaat forming pn»» at a compression pressure of 15 MPa. 
to about the density of tl» unpmaaed sheets prepared on an Industrial scale. 
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Preparation of cured ahsab : 
Procedure 1 (autodaving) : 

The man sheets w^ cured In the faDowf ng way : The grean sheets were placed on a glass plate and 

SKS^SZod of 2£ hours, a Ml pressure period of 16 hours, and a depresses, 
porlod of 2£ hours. 

Procedure 2 (ordinary curing) : 

Tho oreen sheets were cured In tha fotowtag way : The grean sheets ware placed on "J 
toptlnaXdtty tofcrW tour* r^tarrfidity: about 95%. temperature 25°C. Thereafterthe sheets 
were submerged In water and cured at awSKJ for 20 days. 

Procedure 3 (accelerated curing) : 

The green aheate were cured In the Mowing way : The green eheeta *»» I***™ ^ h p ' a **£ 
kept toXiIday box for 24 hours, relative humidfty : about 95%, temperature 25°C. Thereafter the shoeto 
IZ^Zsed ir. water and cured at 20-25 °C for 6 daya, whereafter the eheeta were cured underwater 

^^^^c^eluny and the cured sheets were measured aa de^bed below : 

Tasting Procedure : 
FHtrationftna: 

A portion of tiuny ooirospomllng to 109 g of cdld material was dewaterBd 
eucton tD200mm H* A sudden drop In suction pressure Indicates the end of thefiltratJon 

period. The fltratlon fime to defined as the period of time from start of taction to pressure drop. 

BT-maxdrvandwet; 

The cured sheets were subjected to bending tests In which the curvature of the specimens was deter- 
m5ne?LTSScfthe load AZW1CK 1454 testing machine with 4^tntload with a 
oHM end a 35 mm aim of momentum was used. FoxoWdefonnailon curves warn *>g^red, BTsnax 
iSSSS SSstreae at n^dmum load, aJeo referred jo above aa ^0^(rn^fusof mp^ 
SeSSaL thZea^nts were made on watereoaJced sheets which ^^^S d 
water for48 houre, and "dry* designates that measurements were made on sheets which had bee n dried 
et110"Cfor4ahoure. 

Example 1. 

Preparafon of around fly ash. 

Ground By aeh waa ground to en Inereasingdegree of fineness in a rotating laboratory mitt with grinding 

ash with three degrees of fineness were produced, designated 100, 300 and 500, the respective 
specific power consumption being 100, 300 end 500 kVWt 

Two additional types of ground fly ash were produced, designated J and Q. 

The grain sfee distribution of these five products, of the ungreund fly ash, of the cement and ground 
SIQa usad In the foBowtng examples was determined by a sedlgraph. 

Grain efee enafysia and F- values for these materials are shown In table I. 
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Exampto2. 

r.^^ betwaon B har- pf^ * ft™"*" °" d 10 ^ 

known gtt(au^ «^ products). 

FM^cf axpertnants were pertdnned with production of sheet, according totha Production Pro- 

LffB. 

In i 



1.5 MPa, butatIO MPa Thase products axhfcliBd denfwfiea between iguana ,ouu*B«n 
20 (wet) of about 35-37 MPa 

ExampteS 

Ha* »f rm J flv flahwth r WhwrnnfeoMaa of fineness. 
* FourBort a B of«ax^«»ca^^ 

fly ash. 
si Example 4 

Cernpatenn bflN^tfaMranfwt* and rW sheets. 

(^^of^perlmente^porf^ 

Within the fange 0.65-0J5. 
Example g 

^ soared acco-^ * ■» »— * ^ 

hmart {tftlcK rfurry, pnHnnv and gcQriBrafed curing). 

•ccofxllna to Procedure 2 and 3, respectively. <7 and 1S which are 

JPZwM the Cround fly ash ^^^SSS £^1* ar* shown In Tabie V. 

evident that tha eheeto ( 
ties and Wghar tewffloo. 
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Example 8 

Comparison between she**. Prepared acoon ^ff to the Invention and aheeta prepared according to the 
known art (tMn atunv. ordinary a nd accelerated curing). 

Two times 8* series of experiments ware performed wtth production of sheete eccordlng to the thin 
^■rnJ^^SdooS Procedure. The green eheet. were dMded Into two batchy and cured 

comoaiattvo experimanla, the ground fly aah waa replaced by ungrwmd fly esfc 




flea and h&herdensftlBB, 
Induatriflg experiments., 
ExBmpte7. 

Experiment mi a M scale Hatechek machine, 
Expertment Hi* 

Dulpar-Tta nwHtafl ptdpwaa refined to a degree of tieeneesof aboutar SRend ^sferied to a eta* 
KltarS 1089*1 pulP wes pumped to a 26 rri» Eschar Wyes pulner and pulped tar 15 mln. with 
S JSaTd S W 10% water). Thereafter 3400 . elfc^ni* (52 J» 
dust 48 vXht^ water)wsre added and mixed for3 minutes. The resuming pulp had a solid material con- 

to obtain a eultaUe waterto ecIM materia] ratio. 

The rerarHa* starry waa In known niarmer processed trtaftat sheets on a H Q ^^** nrl 
The ^shwto were rjubaequerrtiy processed Into ccirvsGted sheets In a oonvonbooal convgatlon 

^^S^^p^jZ^Lm crest) of 51 mm (sheettWcknese 6 mm), party corrugated sheets 
having a pitch of 130 imi erd a [wight of 30 mm (sheet thickness B mm). w. M .,»„*, a .,fft. 

davad a? (Kfw ^flhoura. pmceded by a presorting parted of about 2 houra and succeeded by a 
waa noevWenwof foiroaBon of cracks orwrfnkloo or other deformations after the corrugation. 
Experiment H2 

For ccrr^aitecrj analogous sheets were prepared using She same working procedure as in experiment 
H1, the 23 kg fl^urdtJyesh a however, being replaced by 25 leg unground fly osh. 

Experiment H3 

In this experiment sheets ware prepared according to ma Invention using the eamewo^ng procedure 
aa In experiment H1, however, with the exetuelve use ofStora 32, which waa refined to «r» SR. 

and BT-inaxwetvEluoa were measured on the Oat coupon with rupture perpendicular to the corrugation. 

I to e^tMtCp^ucT^odlced In experiment HI exhibit superior strength properties In relation 
according to tha invention (HI and H3) both have a remarkably high strength lava). 
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Example 8 

Expgrfmente on a full scale Mayianl Machlna 



An aqueous stuny having a weight of 1222 g par 1 (coirespondbig to a waterfeoIH «to abwt 3) and 
cc^^^^^And^ K 22> 8* 9 parts by weight EO, 8 parts by 30 



/wsi 

[J §0 ^ w w wuikii flf * ■ * ™ ~~~ — " ~ — » — ~ -~r 

7. 



Theduny waa dawatajwJ to corrugated sheeti on e MagnarJ MaoWna (pitch : 172 mm, height : 48 mm, 
< o tftfdotttt :&8mmVTh9 unpnssad sheete-were praam* and sutodaved eadesolbed InEram^T. 

Tta products warn teTt^ by measuring danatty ami MOR wsi (Kratarsaated boards) In the machine 
dfcacfonc 

DeneRy 1100-1200 kgftri 1 , MOR wet: 8.0 MPa. ^^^imn 

U b ovldent that*© present method Is also usable In connection with the production cf autodaved 
15 sheets on a Magnanl Machine. 
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Table II 

Experiment No. 1 



10 


BO 

Sandarne K, 23° SR 


9 
3 


9 
3 




LSC cement 


47 


47 


TO 


Fly ash (ung round) 




21 




Ground Ply ash J 


21 




20 


Silica dust 


20 


20 




Filtration time (sec.) 


103 


41 


13 


Slurry type 


*K 


TK 


sa ■ 


Autoclavlng temperature, 


»C 160 


160 




BT-iaai wet/ MPa 


20.3 


15.6 


as 


Density, kg/m* 


1399 


1284 



TKs thick slurry 

40 



45 



SO 
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Table II < continued) 

Experiment No. 



EO 

Sandarne K r 23° SR 


9 
3 


3 


9 
3 


LSC cement 


47 


47 


47 


Fly ash {ung round) 




21 




Ground Fly aoh J 


21 






Ground SiO^ 






21 


Silica dust 


20 


20 


20 


Filtration time (sec.) 


205 


125 


133 


Slurry type 


TO 


* TN 


TH 


Autoelaving temperature. 


•C 160 


160 


160/180 


BT-max wet, KPa 


30,3 


20.9 


21.4/18.3 


Density, Kg/m* 


1377 


1239 


1275/1222 



?Nt thin slurry 
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gable III 



Experiment Ho* 





9 


9 


9 


9 


Sandarne K, 23* SR 


3 


3 


3 


3 


L3C cement 


47 


47 


47 


47 


Ply ash (ung round) 








21 


Ground Fly ash 100 


21 


21 






Ground Ply ash 300 




21 




Ground Fly ash 500 








Silica dust 


20 


20 


20 


20 


Filtration time (sec.) 185 


203 


190 


125 


Curing 


A 


A 


A 


A 


BT-max wet, HPa 


23. 8 


24.6 


2B«3 


20.9 


Density, kg/a 3 


1365 


1367 


1377 


1239 



fit Autoclaving at 160°C 
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Table IV 



5 


Experiment No* 


10 


11 


12 


13 




£0 


9 


10.5 


9 


9 




Sandarne K 






3 




to 


Sandarne K, 23° SR 
Stora 32 


3 . 






3 


19 


LSC cement 


47 


47 




47 




Silica duat 
Ground rxy asn 


20 
21 


20 
21 


15 
29 


20 
21 


20 


Curing 


A 


A 


A 


A 


25 


BT-max wet, MPa 
BT-max dry, MPa 
BT wet/OT dry 


27.6 
31-1 
0.92 


29.8 
29.7 
1.00 


28.2 
31.2 
0.90 


30.0 
29.7 
1.01 


30 


Density wet, kg/m 3 
Density dry, kg/m 3 


1344 
1357 


1378 
1355 


1351 
1348 


1311 
1287 



As Autoclaving at 160°C 
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gable V 



5 


Experiment No. 


14 




■ — 


10 


£0 

Sandarne K r 21° sr 


6.7 

3.3 


6.7 
3.3 




Rapid cement 


65 


65 




18 


Ply afih {unground) 




20 







Ground Ply asb G 


20 






SO 


Silica dust 


5 


5 





SB 


Filtration time (sec.) 


54 


32 




Curing Procedure 


2 







90 


BT"*SUUC Wet# wra 


11.2 


8,4 




55 


Density/ kg/m* 


1327 


1252 






Curing Procedure 


3 


3 




49 


BT-max vet r HPa 


18. 5 


12*6 




45 


Density » kg/a 5 


1310 


1231 





69 
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gable V (Continued! 

Experiment No. 



10 


Sandarne K, 21* SR 


6.7 
3.3 


6.7 

3.3 






Rapid cement 


75 


73 


. 


16 


Fly ash (unground) 











Grouno srxy «sn w 


10 






SO 


Silica dust 


5 


5 




25 


Filtration time (sec.) 


43 


32 








2 


2 






BT-raax wet, MPa 


10.3 






85 


Density^ kg/ to* 


1293 


1256 






Curing Procedure 


3 


3 




40 


BT-max wet r HPa 


15.6 


12.6 




45 


Density, kg/m J 


1315 


1278 





50 



18 



13 



20 



25 



SO 



9$ 



40 



45 



GO 



Experiment No. 
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Table V {Continuedl 
18 



EO 

Sandatne K, 21° SR 



Rapid cement 
Fly ash (uaground) 
Ground Ply ash G 
Silica dust 



Filtration time (sec.) 



Curing Procedure 



BT-oax wet, MPa 



Density, kg/ra* 



Curing Procedure 



BT-taax wet, MPa 



Denaity# Icg/m* 



6.7 
3.3 



60 



20 



10 



98 



12.0 



1312 



22.1 



1318 



19 (C) 

6.7 
3.3 



60 
20 



10 



46. 



9.1 



1253 



16.3 



1255 



55 



10 
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Table VI 



Experiment No. 


20 


21 (C) 


- 


SO 

flandarne K, 21° flR 


6.7 
3.3 


6.7 
3.3 




Rapid cement 


65 


65 




Fly ash (unground) 




20 




Ground Ply ash 0 


20 






Silica dust 


S 


c 
9 




Filtration time (sea*) 


77 


52 




Curing procedure 


2 


2 




BT-ma* wet r MPa 


11 .t> 


ft o 




Density, kg/m* 


1302 


1234 




Curing Procedure 


3 


3 




BT-max «et f MPa 


20.3 


12.9 




Density, kg/m' 


13X4 


1251 





20 



10 



19 



20 



30 



85 



40 



4$ 



SO 



Experiment No. 
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Table VI (continued) 

* 22 23 (C> 



£0 

Sandarne K, 21° 6R 



Rapid cement 



Ply ash (unground) 



Ground Fly ash G 



Silica dust 



Filtration time (see.) 



Curing Procedure 
BT-max wet, MPa 
Density, kg/ro* 



Curing Procedure 



BT-max wet, MFa 



Density, kg/m* 



6.7 
3,3 



6.7 
3*3 



75 



10 



71 



2 

lT.7 
1291 



16.3 



1300 



75 



10 



S3 



2 

10.8 
1267 



14.7 



1271 



55 



21 



10 



16 



50 



25 



SO 



55 



40 



SO 



65 



Experiment No* 
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gable VI (continued) 

24 25 (O 



BO 

Sandarne K, 21° SH 


6.7 
3.3 


6.7 
3.3 




Rapid cement 


WW 


GO 





Fly ash (unground) 




20 




nrnnnH Flv ash G 


20 






Silica dust 


10 


10 




Filtration time (sec*) 


124 


71 


• 


Curing Procedure 


2 


2 




BlMoax vet# MPa 


13.2 


11.3 




Density, kgyfa* 


1300 


1243 




Curing Procedure 


3 


3 




BT-ma* wet r HPa 


27.3 


20.2 




Density, kg/a* 


1338 


1251 
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Table VII 



Experiment Ho. HI H2 (C) H3 



Stora 32, 40° SR 


9 


9 


12 


Sandarne K, 20° SR 


3 


3 




LSC cement 


47 


47 


47 


Fly ash (unground) 




21 




Ground Fly ash G 


21 




21 


Silica dust 


20 


20 


20 


Curing 


A 


A 


A 


Btt-nax wet, MPa 


16.2 


11.7 


16.1 



At Autoclaving at 160»C 



Claims 



1 A process for the manufacture of asbestos-fco fibre-reinforced shaped articles having *?™***f 
aleagtlHOKgftrfwtt a matrfcof a cured trrarganlo binder. In which green ahaped^^^ by 
^watering enaquaouaeluny of fibres and a informing material oomprtelng parfaclea of an Inorgante 

basis, MOK. preferably 5-20%. In particular 7-15%. ceMcaefU^ etervvh^ tf« Qreen ^p«l arbcles 
are cured, chaiactortarf In ihat the matrix farming material coroprta*. on 25.111 
4<W0%.preferabry 45^5%. cfa coarse material wlih an average partlde size of 35-12 urn. p^eraWy 25-18 

and Dosstbly a aDIca- or efficata^ontaWng. preferably pozzotenie active additive, 
MsS^referaMy 1 C-40%, In particular 1 0-35%. of a fine Inorganic preferably *0ca- or stotwortaWng. 
S^S^aolBnlo eclive additive with an avamge pertide aha of 10-1 pm, preferably 7-3 pn, prefer- 
ably with a particle atee distribution exhibiting only one maximum. , h „„, n „„ 
5«S% Of anuHre fine preferably pozzdardo active additive with an averase partlde etze within the range 
1O.02 urn, preferably less than 0.5 urn, and 

^^Ap^e^ortlno to claim 1 wherein tha dewaterir* step fa carried out en a Hatechek Machine 
and the ^rTehapBd artldee are cured by autodavbg. charactorhod In that the matrbc forming mater*! 
ccrr^rteee.onadryweight basis, 

40-75%. preferably 4«5%, In particular 45-50%, of tho coarae material. 
10-45%. preferably 15-40%, In particular 20-30%, of the fine additive, 
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3-25%. preferably 10-25%, m parficular 14-22%, of the ultra fine additive, and 

0-3Q%otharadditfvea , ^ .„ . . A . 

3. A process acerding to claim 1 wherein the ctewaierlng step is earned out on a Magnanl Machine and 
the green shaped artides ere aired by mrtodavlng, charactered to that the matrix forming material conv 
prises, on a dry weight baste, 

40-75%, preforably 40^0%, In particular 46-55%, of the coarse material. 
1CM5%, preferably 1W0%, h parttoular 2^35%. of the fine additive, 
3.25%, preferably 3^0%, In particular 5-15%, of the ultra fine additive, and 

^Taptoc^ 1 adding to datm 1 wherein the dewaterfng step Is carried out on a Hatechek Machine 

or a Magnanl Machine and the groan ahaped articles are cured at atmospheric pressure, characterized in 

that the matrix forming material comprises, on a dry weight bads, 

50.30%, preferably 60-30%. In particular 65-85%, of tha coarse material, 

MS%, prefembry 10-30%. En particular 10-20%, of the fine additive, 

$■25%, preferably 6-20%, In particular 5-15%, of the ultra tine additive, and 

f>30% other additives. _ _ 

6. A process according to any of the preceeding dalms, characterized In that the 60-1-pirHractIon of 
the coarse material constitutes at least 80% by weight of said material, and that fte weight ratio of the 50- 
ICHtnvfractlontothB 10-1-jim-firactJon of this material Is larger than U), preferably larger than 1A 

8. A process according to any of the proceeding daims. characterized in that 

ftefine additive constitutes at toast 80% by weight of saW material, end that the weight ratio of the 50-10- 
urn-faction to the 1 r>1-pm4raction of thto material Is less than 1 .0, preferably less than OS. 

7 W A process according to airy of the proceeding dalms, characterised In that at least 80% by weight 
of the ufiraftoa eddHive has a partide size within the range O.&0.O2 urn. 

a Aprocess according to any of the preceding daima, charactortxed in that the ooaraematerial Is Port- 
land cement, preferably coarsely ground Portland cement having a Blalne^value toss than 2500 cnrVg. 

9. A process according to any of the preceding claims, characterise material com- 
priees ambcrureofR>rflandeerr^ preferably pozzdanlc active additive 
wfth o weight ratio Portland cement/additive larger than 1, pjefataWy larger than 1.2, 

1a A process according to datm 9, characterized In that the stiles- or sllcate-contelnlng additive In 
the coarse fraction la unground fly ash end/or possibly ground quartr. 

11. A process according to any of the preceding claims, characterized In that the additive In the wie 
additive Is ground fly ash, possibly ground, possibly calcined meter, grou nd quartz, tdeselgur, rice husk ash, 
<alcKimcarbonate or Wdlastonste. . . , . 

12. A process according to any of the preceding dalms, characterfeod In that the ultra fine materia! is 
fine sfllca-oontalnlng flter duatfiorn dectrofhermaJ production of afllcon or ferroslllcon wfth a specific surface 
area of 5200 iriVg, preferably about 25 mVg, and an average partde diameter of about 0.1 urn. 



Revendteatlont 



1 . Precede de fabrication (fertides feconnes renforcas pardes fibres, sans exnlante, ayantune masse 
vdumlque (feu molns 1 000 ktfnP. ccmprerrant une matrlce d'un llant mineral durcl, dans lecyeldes articles 



iacorines«rejMvonBDiHiwnw« y*** usHMijr**n»«iu*#n v y»« bw^ww,.- ^- — — 

fcrmant la matrlce, comprenant daa parQcuIes (fun liant hydrmdiQue mineral, un additif mineral en particu- 
Ies, etfecuHaifvemen! tfautres additifa. contenant un excea d'eau par rapport a la quannre necessalre pour 
assurer le durctesement du Bant hydrauJIque, et contenant, sur base ponderate seche, 3 fi 20%, de , prefe- 
rence 6 a 20%, en partfcufier 7 a 1 5%, de fibres do cellulose, aprea quo! les artides feconnes a I etat vert 
sont durds, csract&fs* once que la mafleretormant la matrlce comprend, our base ponderale seche, 
40 a 00%, de preference 45 a 85%. tfune matleregrosslere ayant una dimension granulomere moyenne 
de 35 a 12 urn, de preference 25 e 18 urn, aveode preference une distribution granuiomefclque ne presen- 
tant qirtin eeul maximum, comprenant le liant hydrauBque et evertaeilernent un additif actJf contenant de 
la sUlce ou un sEcate, de preference pouzzolanique, 

5 & 45%, do preference 10 a 40%, en partcuOer 1 0 6 35%. <fun additif sniff mineral Jin contenant de pre- 
ference de la since ou un sulcata, en partteuller poirzzdantqua, ayant une dimension granulomeWque 
moyenne do 10 e 1 jutu de preference 7 a 3 urn. avec de preference une distribution grenulomatrtque ne 
prfisentant qiAm ssul maxlrr&trn, . . A 

3 a 25% tf un addKf actif ulirefin, de prererence pouzzolanlque, ayant une dimension graniilometrtque 
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°*Tp^\^r*™«<**c« 1. dans toque* W tape da deshy^on ^ = 
ma^rne Sick et tea ertictes togonnto & Wat wit eont durcfc parautodavaga, «hc*M en ce quo 
la mattre formant la metric* ccmprBnd, eur base ponderate aeche, 
40 ft 75%0, de preference 40 ft 55%, en parttculler 
45 6 50% de la matfere grosslfem, 
10ft45%rdapnSfi5mnce15A40%,en partteuDer 

f^2SfpSS n i 0 ft 25%. en partner 14 6 22%, de Faddtttf ultrafln, et 

^f^S*^^ 1. dans le*ua! rfttape de d&hydratotion eat exfioutto sur una 

^Sorfdurt* porsu^vago. camc*neft an ca qua 
la mature formal* la mart* comprend, aur hasp pondfirale s&cfte, 
40 ft 75%> da prfKwnce 40 ft 60%, en partfculier 
45 ft 65% da la matttoe flroaafcre, 
10 A 46%, da pntf&enoe 16 ft 40%, en parffcuiier 

° " l°^TaftoX 1. dan* .equal IW de dotation eat exScutte una 

S^r^ilsa an ce qua lamatiSre foment la matrtoe mm*.***** pondfirate rtch* 
50ft80%,depl#3rence60ftfl0% 1 en particuller 
65 ft 85% da la matfcm finosatSm, 

5 ft 35%, de pnWfiience 10 ft 30%, en partieurier 
10420%, da Taddi^Ca 

3 ft 25%, de preference 5 ft 20%. en partteutter 

6 ft 15%, da Paddftff uttraffn, et 

° 6 ft^jSL d« r^dlcstfona precedentas, caraoierlse en a quo la fta*jon 

£>P«! t en pn. 4 ta liactton do 10 a 1 M>n de cete nuBta, est aup&tair a 1.0. 

^ "S^r^S^'ioon^o d» revenue** p^dentos. caxectertea en co que la frodk>n 
de 60 rC^S^nZau moms 60% on pnto da ladto, — * en <» «ue le r^rt en 

en po d^rSultmnnTune dhienston parttadalre elnsotvant dana I'inte^afle de W> * 

t PmoM4 «tai Puna quetooruua dee MvejulJcaUona precedentes. caracttitee an ce que la iraBere 

^T^^^S^^n^ Pontes, earache en ~qua la n*B*e 
J^SSS^ Portland et <Tun adolflf «ff contemntdB la site, outin .Jtate, 

T re^dbabon 9. cemctertse en ce que PaddW ooM d. la atoflu un ritato 

eortenu^amla ftecfion o^re act de la cendra votente rwn broyoo etfou everrtuellement du quartz 

quartz Jm* du Uesdfluhr. de lacendre da Dalles de fedu caitonate de Mfcton at, do k"^**"^ 
«.^de ee3un* qutfoonque dee revindicate* ^ B ^\°^^J n n n ZZ^S!Z 
uftJ^WZpeusslfere fine de Htm. contenantde la eSca. provermmdela P^ u f™ 
SSTou da taflrtldurn * eyent una eurface spedfique de 5 a 200 mV* de p^fSrence d-envlr.n 25 
mVfl. etun dtamtoa moyen de partteulw «f environ 0,1 um. 
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AntprOcho 



1. Vorfahren zur HaratoBung von aabeatfreien, faaerverstafton, 0^^" f ^ *Sr^ 
ArftelttbOdet warden, duieh Entwlaaerung elnerwaJWflan AufccWimmiingTOn Fasam und elneaimrtrfx- 

StfM £Ei-«MM. die «fcrdertl=h 1st db AushSrtung d<* hydrmdiscften B^^»^- 

feWentfuM wcnach dleWsct) gefomtfenArttelausgehartetwortBn, dadurch geterow.chnrt.dafl 

mab^darela Malarial HufolnerTrockangewicfttabcsia, 
4040% voraaEWBiaa 45^5%, elnaa groban Materlala mlt efrer durchschnittllclien TeachengrOlo von 35- 
lWv^WBj 8 a2^um, vof»9«wfeeniR«Inar nureln Maximum zelgenden TeDchangrttomfor- 
K^TI^hSen Bhdar und moflllcftarwetee elnan S3ftecder Sllka^nShaltondan, 

MB^vouugswelse 10-40%. tosbeanndare 10-35%, einea feinen anorgantocftan, 8 P*; 
^ v^O-^rn! v^aaweiaa 7-3 ^ vorzugswaiae mil a inarm* eln Maximum zeJgendan TeDchen- 

sS^S^relnen, vorzugawefee ftazoIaiwABven Zuaatzea mil efner durchschnfffllchan TeBchen- 

grSBa Innerhalb das Berelcha 1-0,02 ^m, vonugaweteo Helnerala 0,5 juti. und 

0-3IW4 andara Zus&tza, LinfaBt ... 

xSSSlSSim^ 1. wcrfn dar Entwasserungsschrftt euf elner Hatsohak^asohme auage- 
fDhitvW. und dia friacfa flfltermtonMlcfil dutch BahantCung Irn AutoWsvon ausaehfiftetwerden, dadurch 
gaJconraaJcrmet daft das matrixMdende Materiel mtf etner Tfoctongswtchtebasla. 
40-75%, vofzugswaba 40-55%, toabssondere 4«a%, dea groban Materials, 
1045%. vonwgswatee 1540%, tnabeaondere 2030%, deafalnanZusatzas, 
M5%, vorogawataa 10-25%. Inabesondero 14-22%. desuHrafelnan Zuaatzea, und 
0-30% andeioZuaSiza, urnfa&t _ . 

wW und dte «sdi gafbrmtari Artol dutch Behandlung bn AutoWaven auagahSrtet warden, dadurch 
cokannzaWinai, daft das msbUMWande Material euf eTncx Tmckenflowtehtsbasfe, 
40-75%. wzugswefee 40-60%, Insbeaondera 45-55%, dea groben Materials, 
1045%, varaugswaJaa 1640%, foisbesondere 2W5%, dea feinen Zuaates, 
3-25%, vwzugawefae 3-20%, &»beaondere 5-15%, des uttmfelnenZtraatzea, und 

^vi2JS 1r wcr1nderEntw^ruT^^ 

MagnanJMaacfitoa euagefuhrt wW uod cfia f/tecb geformten Arfikal be! Uiftrfruck auagehfirtot werden, 
dadurch gakonnzafchnal, daftdaa matrbtWdenda Material auf elner Trockengawichtsbasls, 
6040%, vwzugawefee 60-80%, fosbeeondere es-fi5%, dea groben Materfcte. 
M5%,vomgawBfea 10-30%, biabesondere 1<W0%, deafelnanZusatees, . 
3-25%, voraigswafee 5^0%. Inabesondere 5-15%, daa uJtrefainen Zuaateea, and 
0-30% cndero Zusfitza, umfioSt 

8. Vetfehran nach oinem der vwftargehandsn Ansptfche, dadumh getennzelchnet. (laSdar 5W »mv 
BmcfiteS des fitoban Matortia mlndaatena BO Gow^% diwas Materials suismacht, und «teS daa GawioMa- 
vertiaKnla daa 55-10 MmBwcfttefla am. 1(M unvBiuohteil dleaea Materfala gfiSSer ala IA vorzugswetee 

^a'va^i^nflch alnam dar vodiargahenden Anspiflcha. da-,durehCStonnzalchn8t,daadar5W jinv 
BnichiaO das fabian Zusatzsa mindestens 80 Qaw^% dlasea MatBriaJs ausmacht und daa das Gewfchts- 
vahOltnla dea HMO iimBmolitella zum 10-1 lun-BmchteH dlasaa Matertala idelner ate I.O. vonugawolae 

Wdl ?Slfaluaf naeft otnem der vahergehanden AnsprOche. dadureh gatonnzetchnet. daft mlndesteiw 
80 Gew J» dea Ulrafetaea Zuaatzea etaaTeDchengrOBfl tnnarhalb dea Berefcha 0,5-0.02 |im autaatet 

8. Varfthran nach atnem dar vorhemefiendan An^rileho. dad^^nzek^ clafi to flrobe 
Matarfed PortandZamant, vorzueawBlse grab gemaWener PortJand-Zement mtt elnem Blaine Wert Merner 

818 IfverfaX^ch alnara der vahergehanden AnsprOche. dadurch gBtannzalchnet. daB das grobe 
Matarial elna Mlschung ana Portand-Zamonl und etaam SHika- odar SOitetr enthattendan. vorzugawelse 
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Puaolm-a^Zusate^^ Porttand^emBntfZusati.daagiOlSarals 1. 

^TIllSS^lSS^ 9. dadurth aekemialchnet da* der SDIka- oder an*^»* 
« Veifahren nach olnem dervorhargehenden Anaprtche. dadurch gekennzelchnat. daft der asate 
irct^Bn-rd^ebm^wQu^ Kfeselflur. RefeKotanasdia, catehimcaAonatoderWoOasto- 
n! "«. Vmfehren nach ehsm diirvnrtuasehamfen AnaprOcha, dadun* fleteraorichnrt. dattdaa tih» 
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